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This chapter discusses recent neural models that clarify how cortical dynamics carry out various higher level processes, such as attentive object learning and recognition, scene understanding, and decision making. These models contrib ute to research areas in which George Sperling has made important, indeed often seminal and pioneering, contributions, as noted subsequently. They are part of a coordinated research program aimed at developing an increasingly comprehensive model of visual intelligence.
View-Invariant Object Learning and Recognition
One model proposes how spatial and object attention are coordinated by visual surface and boundary representations to control object category learning and recognition. These processes are spread over multiple stages of the What and Where cortical processing streams. This project clarifies the following basic issues: What is an object? How does the brain learn what an object is under both unsupervised and supervised learning conditions? In particular, how does the brain learn to bind multiple views of an object into a view-invariant cat egorical representation of a complex object while scanning its various parts with active eye movements? To solve this problem, one needs to face the following dilemma squarely: Suppose that, as your eyes scan a scene, two successive eye movements focus on different parts of the same object part of the time, and on different objects the rest of the time. How does the brain avoid the problem of erroneously classifying views of different objects as belonging to a single object? One cannot say that the brain does this by knowing that some views belong together whereas others do not because this can happen even before the brain has a concept of what the 
